Lung Function Testing in Infants:
Background
• Respiratory diseases such as asthma, bronchopulmonary dysplasia and cystic fibrosis are present early in life dysplasia, and cystic fibrosis are present early in life.
• Until recently, our ability to quantify the severity of these diseases and the efficacy of therapeutic interventions has been very limited.
• In older children and adults, pulmonary function tests In older children and adults, pulmonary function tests using forced expiratory maneuvers are routinely used to diagnose pulmonary dysfunction, to assess the efficacy of therapeutic interventions, and to follow patients longitudinally.
Adult-Type Lung Function Testing in Infants: the Raised Volume Technique
• The measurement of forced expiratory flows in infants has been extended to lung volumes above the tidal range: has been extended to lung volumes above the tidal range: the raised volume rapid thoracoabdominal compression (RVRTC) technique.
• For maneuvers that are initiated near TLC, it has been demonstrated that flow limitation can be achieved in healthy infants.
• Full forced expiratory maneuvers offer the same potential for the assessment of lung function of infants as it does for older children and adults.
Study Preparation and Sedation
• Sleep depravation -infant awakened at least four hours prior to study hours prior to study.
• NPO -No feeds 4-6 hours prior to study. Regular feeds resumed immediately upon awakening.
• Sedation with oral chloral hydrate 75-100 mg/kg. • 155 healthy infants ages 3 to 149 wk (mean 48 wk). 43% of the subjects were female and 69% were Caucasian.
• Testing was done at two different institutions, with good correlation in data.
• Forced expiratory flows (FEF50, FEF75, FEF85, and FEF25-75) increased with body length. In addition, for all of these parameters, smoking during pregnancy was associated with significantly lower flows. • Normal healthy infants without respiratory symptoms have baseline airway tone that can be reversed with an inhaled bronchodilator.
Bronchodilator Responsiveness in
• Younger infants and those Younger infants and those exposed to maternal tobacco smoking during pregnancy had greater increases in forced expiratory flows after an inhaled bronchodilator. • Normative data for fractional lung volumes in infants and young children (ages 3-120 wks).
Adult-Type Pulmonary Function Tests in
• Whole body plethysmography combined with the raised volume technique to measure and calculate fractional lung volumes.
• Fractional lung volumes are highly correlated with length, as they are in older children and adults. • Longitudinal study of 37 infants newly diagnosed with • Longitudinal study of 37 infants newly diagnosed with CF and 33 healthy controls (2 measures, 6 months apart).
• There was demonstrable tracking between all parameters of airway function when differences in body size and growth were accounted for (there was no catch-up growth in lung function).
• Despite early treatment at specialist centers, airway function does not appear to improve in a population of infants with CF relative to healthy infants.
Lung Function in Infants with Cystic Fibrosis Diagnosed by Newborn Screening FEV 0.5 vs. length Circles, control cohort; Triangles, CF cohort.
